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(54) Method for adjusting an oscillator 

(57) The invention relates to a method for tuning an 
adjustable oscillator, in which oscillator at least one res- 
onance circuit is used. The frequency of the oscillator is 
adjusted by changing the resonance frequency of said 
at least one resonance circuit by means of a control sig- 
nal for which a minimum value and a maximum value 
are selected. In the method at least one target value is 



selected for the control signal, the frequency of the ad- 
justable oscillator is adjusted to substantially corre- 
spond to said target value and said value of the control 
signal and the target value are compared. When the val- 
ue of the control signal is substantially different from the 
target value, a tuning signal is produced to change the 
resonance frequency of said at least one resonance cir- 
cuit. 
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Description 

[0001] The present invention relates to a method for 
adjusting an oscillator presented in the preamble of the 
appended claim 1 . The invention further relates to an 
adjustable oscillator as set forth in the preamble of the 
appended claim 8. The invention also relates to an elec- 
tronic device as presented in the preamble of the ap- 
pended claim 12, and to a wireless communication de- 
vice as presented in the preamble of the appended claim 
15. 

[0002] In electronic devices adjustable oscillators are 
used especially when two or more different frequencies 
are required and the implementation of these frequen- 
cies with separate oscillators is not reasonable or pos- 
sible. Furthermore, adjustable oscillators are used for 
producing frequencies in a particular frequency range. 
If the stability of the frequency to be produced is not very 
significant, it is possible to form such an adjustable os- 
cillator as a voltage-controlled oscillator which has no 
back coupling. However, in many cases it is necessary 
to attain certain frequency stability. Thus, the frequency 
produced by an adjustable oscillator at a given time has 
to be located in a relatively accurate manner on a de- 
sired frequency, and the frequency must not vary signif- 
icantly. Thus, a feedback loop, such as a phase locked 
loop (PLL), and an accurate reference frequency are 
used in connection with the voltage-controlled oscillator. 
By means of a frequency divider located in the feedback 
of the phase locked loop it is possible to attain desired 
frequencies which can be kept in the desired value by 
means of a phase comparator. Such oscillators are nec- 
essary especially in communication applications in 
which a certain frequency range is allocated for a wire- 
less communication device, in which range the transmit- 
ter and the receiver have to operate. This is necessary 
for example to prevent the wireless communication de- 
vice from interfering with other wireless communication 
devices in the vicinity. In addition, possible frequency 
variations may cause excess modulation, which causes 
interferences in the communication. 
[0003] In a voltage-controlled oscillator (VCO) the fre- 
quency is adjusted by changing the control voltage of 
the oscillator. The change in the control voltage gener- 
ates a change in the resonance frequency in the reso- 
nance circuit of the oscillator, which changes the fre- 
quency produced by the oscillator. This change in the 
resonance frequency can be advantageously accom- 
plished in such a manner that the capacitance and/or 
inductance of the resonance circuit is/are adjusted. Typ- 
ically, the adjustment means used in voltage-controlled 
oscillators is a voltage-controlled capacitor (capaci- 
tance diode, varactor) and/or a group of capacitors com- 
posed of several capacitors, wherein such capacitors 
are selected from this group of capacitors, by means of 
which the desired oscillator frequency can be produced. 
[0004] In a phase locked loop the output frequency is 
produced by means of a voltage-controlled oscillator. 
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The signal produced by this voltage-controlled oscillator 
is conducted to a frequency divider, which divides the 
oscillation signal with a divider set in the frequency di- 
vider. Thus, the output of the frequency divider contains 

5 a signal whose frequency is the frequency produced by 
the voltage-controlled oscillator divided with the divider. 
This signal is conducted to a phase detector, and the 
reference frequency is conducted to the second input 
branch of the same. The phase detector produces a volt- 

io age proportional to the phase difference of the signal of 
the frequency divider and the reference signal, which 
voltage is filtered in a filter and thereafter conducted to 
the input of the voltage-controlled oscillator. Thus, this 
voltage produced by the phase detector can be used for 

is adjusting the frequency of the voltage-controlled oscil- 
lator until the frequency of the voltage-controlled oscil- 
lator has been set in its target value. In this situation, 
the reference signal and the signal produced by the fre- 
quency divider have substantially the same phase. This 

20 reference signal is produced for example by means of 
a crystal-controlled oscillator, wherein the phase locked 
signal can be utilized to produce a stable output frequen- 
cy, whose frequency can be adjusted. 
[0005] In electronic devices voltage-controlled oscii- 

25 lators are typically composed of discrete components. 
However, it is a constant aim to reduce the size of elec- 
tronic devices, such as wireless communication devic- 
es. Thus, the aim is also to integrate the voltage-con- 
trolled oscillator in an integrated circuit. Thus, problems 

30 are caused for instance by the fact that the capacitances 
of the capacitors used for example in the resonance cir- 
cuit of the oscillator vary in different integrated circuits, 
and changes in temperature result in significant varia- 
tions in the capacitance. Thus, the frequency control 

35 range of the oscillator can shift from the desired one, 
which complicates the process of producing the correct 
frequencies in the phase locked loop. The center fre- 
quency of the oscillator can for example shift aside to 
such a degree that the desired frequency range cannot 

40 be successfully produced any more, but some of the 
lower or higher frequencies remain outside the control 
range. A prior art solution is to adjust the capacitances 
of the integrated circuit at the manufacturing stage by 
means of a laser beam, but this method is relatively ex- 

45 pensive, and it can be conducted only once, wherein the 
tuning cannot be performed during the use of the elec- 
tronic device. Temperature compensation cannot be 
taken into account either in this laser adjustment. An- 
other alternative for amending this problem is to in- 

50 crease the gain of the voltage-controlled oscillator, i.e. 
a larger output frequency range is attained in the same 
control voltage range. Thus, however, the effect of the 
disturbances on the signal produced by the oscillator is 
also increased. Yet another alternative is to provide the 

55 voltage-controlled oscillator with a wide control range of 
the control voltage. Especially in portable devices in 
which the aim is to reduce the operating voltage, such 
solutions would cause the problem that in order to pro- 
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duce the control voltage of the voltage-controlled oscil- 
lator, a voltage converter should be used, by means of 
which higher voltages can be produced from the lower 
operating voltage. This, however, increases the power 
consumption of the electronic device and requires addi- 
tional components, which is not desirable as the devices 
become smaller in size and the cost requirements be- 
come tighter. 

[0006] It is an aim of the present invention to provide 
an adjustable oscillator and a tuning method for an ad- 
justable oscillator, in which the tuning can also be con- 
ducted during the use of the electronic device. The in- 
vention is based on the idea that to adjust the oscillator, 
a tuning stage is conducted, in which the aim is to set 
the center frequency of the adjustable oscillator to a de- 
sired point, substantially in the middle of the control 
range of the control voltage. More precisely, the method 
according to the present invention is primarily charac- 
terized in what will be presented in the characterizing 
part of the appended claim 1 . The adjustable oscillator 
according to the present invention is primarily charac- 
terized in what will be presented in the characterizing 
part of the appended claim 8. The electronic device ac- 
cording to the present invention is primarily character- 
ized in what will be presented in the characterizing part 
of the appended claim 12. Further, the wireless commu- 
nication device according to the present invention is pri- 
marily characterized in what will be presented in the 
characterizing part of the appended claim 15. 
[0007] The present invention shows remarkable ad- 
vantages when compared to solutions of prior art. When 
the method according to the invention is applied, the 
control range of the adjustable oscillator can be set to a 
desired point, wherein for example in communication 
applications all desired frequencies are attained by 
means of the oscillator. Tuning according to the inven- 
tion can also be conducted during the use of the elec- 
tronic device, and in the tuning it is possible to take into 
account the possible effects of the temperature on the 
frequency of the oscillator, wherein the electronic device 
functions in a more reliable manner. Another advantage 
attained by means of the invention is that the adjustable 
oscillator can be implemented in an integrated circuit, 
wherein the size of the electronic device can be reduced 
and the manufacturing costs can be decreased. Further- 
more, as separate laser tuning is not necessary, the 
electronic device according to the invention can be man- 
ufactured at smaller expenses and within a shorter pe- 
riod of time when compared to a situation where solu- 
tions of prior art are used. In that case external meas- 
urement devices are not required either. 
[0008] In the following, the invention will be described 
in more detail with reference to the appended drawings, 
in which 

Fig. 1 shows a tuning coupling of an adjustable os- 
cillator according to a preferred embodiment 
of the invention in a reduced block chart, 



Fig. 2 shows an adjustable oscillator according to a 
preferred embodiment of the invention in a re- 
duced block chart, 

5 Fig. 3 shows a tuning coupling of an adjustable os- 
cillator according to a second preferred em- 
bodiment of the invention in a reduced block 
chart, and 

10 Fig. 4 shows the structu re of an electronic device ac- 
cording to a preferred embodiment of the in- 
vention. 

[0009] In the following, the invention will be described 
15 with reference to Figs. 1 and 2, using a voltage-control- 
led oscillator as an example of an adjustable oscillator, 
but it is obvious that other kind of control method, such 
as current control, can also be used in connection with 
the adjustable oscillator 1 . In the adjustment of the fre- 
20 quency of the voltage-controlled oscillator 1 , for exam- 
ple a voltage-controlled capacitance diode D1 is used. 
The capacitance of such a capacitance diode D1 is af- 
fected by the voltage over the capacitance diode. This 
capacitance diode D1 is positioned in a frequency con- 
25 trol circuit of the adjustable oscillator 1 , which forms a 
resonance circuit. In addition to the capacitance diode 
D1, the resonance circuit comprises in this preferred 
embodiment capacitors Ct , C2, C3 and a coil L1 . The 
adjustable oscillator also comprises a gain block 2 and 
30 a feedback 3 to attain the oscillation of the device. For 
tuning, the adjustable oscillator is also provided with a 
tuning block 18. The tuning block 1 8 comprises means 
by means of which the resonance frequency of the ad- 
justable oscillator can be changed. In this example the 
35 tuning block comprises tuning capacitors CX-,, CX 2 , 
CX 3> CX N to be selected by switching means S1 , S2, 
S3, SN, said tuning capacitors having a substantially 
fixed capacitance, but they can be replaced e.g. by a 
capacitance diode and selectable inductances. The tun- 
40 ing capacitors CX., , CXg, CX 3 , CX N are advantageously 
arranged in such a manner that the capacitance value 
of each capacitor CX.,, CX 2 , CX 3 , CX N is the basic ca- 
pacitance to the power of two. Thus, for example by 
means of four tuning capacitances it is possible to attain 
45 16 different capacitance values (2 N =2 4 =16) For exam- 
ple the first tuning capacitance has the value 1C, the 
second the value 2C and the third the value 4C (=2 2 C), 
etc, in which C is said basic capacitance, for example 1 
pF. The output lines N1, N2, N3, NN of the control block 
so 8 are used for controlling the coupling of the capacitors 
CX A , CX 2 , CX 3 , CX N to the resonance circuit. This cou- 
pling can be conducted for example in such a manner 
that the selection line N1, N2, N3, NN controls a MOS 
switch, which, in turn, connects the corresponding tun- 
55 ing capacitor to the resonance circuit, or releases this 
tuning capacitor from the resonance circuit. The control 
block 8 sets a figure corresponding to the given calcu- 
lated value as a N-bit binary value, in which N represents 
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the number of tuning capacitances. It is obvious that the 
example presented herein forthe implementation of the 
voltage-controlled oscillator provides only one example 
and it is of prior art known by anyone skilled in the art, 
and thus a more detailed discussion therein is not nec- 
essary in this context. 

[0010] In the method according to a preferred embod- 
iment of the invention, the tuning of the adjustable os- 
cillator 1 is conducted in the following manner. To a di- 
vider block 4 a numerical value is inputted, by means of 
which the divider is preferably positioned in the middle 
of the control range, i.e. the numerical value is given a 
value that substantially corresponds to the average val- 
ue of the minimum value and the maximum value. Thus, 
the output of the divider block contains the signal pro- 
duced by the voltage-controlled oscillator divided with 
this divider. This signal produced by the divider block 4 
is conducted to a phase comparator 5 to whose second 
output a reference signal f ref is conducted. This refer- 
ence signal f ref preferably has a fixed frequency, and it 
is produced for example by means of a crystal oscillator 
(not shown) orthe like. Thereafterthe phase comparator 
block 5 produces an output signal, which is proportional 
to the phase difference between the signal produced by 
the divider block and the reference signal f ref . The signal 
produced by the comparator block 5 is filtered in a filter- 
ing block 6 and conveyed to the control input of the ad- 
justable oscillator 1. Thus, this control voltage U vco is 
used for controlling the frequency of the signal f vco pro- 
duced by the adjustable oscillator 1. This control loop 
changes the control voltage U vco until the phase locked 
loop has been locked up. Thus, the frequency f vco pro- 
duced by the adjustable oscillator has the desired value, 
i.e. in this case it is substantially in the middle of the 
frequency range. Thereafter it is examined whether the 
value of the control voltage is in the middle of the 
control range of the control voltage. By means of an an- 
alog-to-digital converter 7 the value of the control volt- 
age is converted into a digital form, and it is transmitted 
to the control block 8 in which the value of the control 
voltage is compared to a target value U CAL . This target 
value U CAL is a value that corresponds to the average 
value of the control range. For example, if the control 
range of the control voltage in the adjustable oscillator 
is 1 to 4 V, the average value is 2.5 V. Thus, in an optimal 
situation, this control voltage should have said value of 
2.5 V in the center frequency. In the control block 8 the 
value of this control voltage U vco is compared to the tar- 
get value U CAL . If the value of the control voltage devi- 
ates from the target value, the resonance frequency of 
the adjustable oscillator 1 is changed. This can be ad- 
vantageously conducted in such a manner that the ca- 
pacitance of the resonance circuit is either increased or 
reduced, depending on that in which direction the cor- 
rection is necessary. Let us assume that the control 
block of the resonance frequency in the resonance cir- 
cuit is set in such a manner that its capacitance is in the 
middle of the control range. Thus, the capacitance can 



be reduced by changing the combination of the capac- 
itors coupled to the resonance circuit. Correspondingly, 
the capacitance can be increased by changing the com- 
bination of the capacitors coupled to the resonance cir- 

5 cuit. In the example of Fig. 2, the average value of the 
capacitances of the tuning capacitors is 7.5C. When the 
value set for the capacitance is for example 7C in the 
beginning of tuning : the first CX-,, the second CX 2 and 
the third tuning capacitor CX 3 are coupled to the reso- 

10 nance circuit. Thus, the selection lines N1 , IM2, N3, NN 
contain a binary n umber 01 1 1 . If the aim is to reduce the 
capacitance thereafter the first tuning capacitor CX 1 is 
detached from the resonance circuit (0110). When the 
capacitance is further reduced, the second tuning ca- 

15 pacitor CX 1 is detached from the resonance circuit and 
the first tuning capacitor CX 1 is coupled to the reso- 
nance circuit (0101). The capacitance is increased in a 
corresponding manner. Another alternative is to use for 
example a voltage-controlled capacitance diode, 

20 wherein the control voltage value of the capacitance di- 
ode is changed in the desired direction. 
[0011] The change in the resonance frequency re- 
sults in that the phase locked loop does not remain 
locked anymore. In this situation the output voltage of 

25 the voltage comparator 5 changes. Thus, the control 
voltage of the adjustable oscillator changes as well until 
the phase locked loop has been locked up again. There- 
after a new examining stage of the control voltage is 
conducted, and the resonance frequency of the reso- 

30 nance circuit is changed, if it is necessary. The above- 
mentioned stages are repeated until the control voltage 
of the adjustable oscillator 1 is substantially in the target 
value. Thereafterthe adjustable oscillator 1 can be used 
in the production of necessary frequencies, and the nor- 

35 mal operation of the electronic device can be started. 
This resonance frequency set in the resonance circuit 
is kept substantially constant thereafter until the next 
tuning stage is conducted. The control block 8 advanta- 
geously stores the number contained in the selection 

40 lines of the tuning capacitors at the tuning stage in a 
memory, wherein this number can be set in the selection 
lines during the normal operation of the electronic de- 
vice. 

[0012] The tuning of the adjustable oscillator accord - 
45 jng to the invention can be conducted either at fixed in- 
tervals during the operation of the electronic device, ac- 
tivated by the user of the electronic device or during the 
activation of the electronic device. On the other hand, 
the electronic device 1 can comprise diagnostic means 
so with which it is possible to monitor the function of the 
adjustable oscillator 1 , and if it is detected that for ex- 
ample the control range is no longer sufficient for pro- 
ducing all the necessary frequencies, it is possible to 
conduct a tuning stage according to the invention. This 
55 way it is possible to compensate e.g. the effects of 
changes in the operating temperature in the function of 
the adjustable oscillator 1 . 

[0013] Fig. 3 shows a coupling according to a second 
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preferred embodiment of the invention, by means of 
which the tuning of the adjustable oscillator 1 according 
to the invention can be conducted. In this embodiment, 
the tuning is advantageously conducted in the following 
way. The divider of the divider block 4 is set into a value 
by means of which the aim is to set the adjustable os- 
cillator into center frequency. In addition, a value is set 
into a start line 9 of tuning by means of which the tuning 
is initiated, advantageously to a state corresponding to 
the logic t state. This causes the adjustment of the first 
calculating block 10 to zero. Furthermore, this informa- 
tion is conducted to an AND circuit 11 . The voltage pro- 
duced by a comparator 12 is conducted to the second 
input of this AND circuit 1 1 . By means of this comparator 
the magnitude of the control voltage of the adjustable 
oscillator 1 is compared in relation to the target voltage 
which advantageously corresponds to the average val- 
ue of the voltage control range. This voltage control 
range can extend for example from 0 volt to the operat- 
ing voltage VDD. Thus, the target voltage is preferably 
a voltage VDD/2 that corresponds to the median of the 
operating voltage. In the beginning of tuning, the second 
calculation block 1 3 is also initialized into its initial value, 
advantageously it is adjusted into zero. The second cal- 
culating block 13 is used for controlling the number of 
tuning capacitances coupled to the resonance circuit of 
the adjustable oscillator 1 . In this embodiment it is as- 
sumed that in the beginning, none of the tuning capac- 
itances is coupled to the resonance circuit, but it is ob- 
vious that in practical applications these couplings can 
be arranged in a manner different from the one present- 
ed herein. 

[0014] The time used by the phase locked loop for 
locking up is monitored by the first calculation block 10. 
This time is set in such a manner that the phase locked 
loop is locked up in all tuning capacitance values during 
this period of time. After it has been calculated by the 
first calculation block 10 that this calculated time has 
expired, the calculation block 1 0 sets the overflow data 
into the output line 14. This overflow data is advanta- 
geously the logic 1 state, wherein the second AND cir- 
cuit 15 sets a value in its output that corresponds to the 
binary signal produced by the comparator 1 2. If the con- 
trol voltage of the adjustable oscillator 1 is lower than 
the target voltage, the output voltage of the comparator 
is typically close to the operating voltage, which in this 
embodiment corresponds to the logic 1 state. Thus, a 
pulse is produced for the second calculation block 13, 
which causes an increase of one unit in the calculated 
value of the second calculation block 13. This, in turn, 
results in that the capacitance of the resonance circuit 
of the adjustable oscillator is changed into the following 
value, advantageously into a value larger than one basic 
capacitance C. The change in the resonance frequency 
results in that the phase locked loop is no longer locked. 
Thus, the output voltage of the phase comparator 
changes, which also changes the control voltage of the 
adjustable oscillator 1 until the phase locked loop has 



been locked up again. After the first calculation block 1 0 
has calculated the determined calculated time again, 
the logic state corresponding to the output value of the 
comparator 12 is transferred to the second calculation 
5 block 1 3. If the value of the control voltage is even small- 
er than the reference voltage, the value of the second 
calculation block 13 is increased again by one unit. The 
above-mentioned procedures are repeated until the 
control voltage has reached a value corresponding to 
10 the target voltage in which the output value of the com- 
parator 12 changes its state, in this example approxi- 
mately 0 volts, i.e. the logic 0 state. As a result of this, 
the output voltage of the comparator 1 2 that is reversed 
in an inverter 16 is conducted to a third AND circuit 17. 
is Thus, because both inputs of the AND circuit contain a 
value corresponding to the logic 1 state, the output 19 
of this third AND circuit 1 7 also contains a value corre- 
sponding to the logic 1 state. This indicates that the tun- 
ing has been conducted. In the control block 8 the value 
20 of this line 19 is monitored and thus it can be deduced 
that the tuning can be terminated and the electronic de- 
vice can be set into its normal operating mode. Now, the 
value reached during the tuning remains in the second 
calculation block 13, wherein the resonance circuit of 
25 the adjustable oscillator 1 remains in the set resonance 
frequency, and the desired control range has thus been 
attained for the adjustable oscillator. 
[0015] Although one target value was used in the tun- 
ing in connection with the description of the above-men- 
30 tioned preferred embodiments of the invention, the in- 
vention can also be applied in such a manner that the 
tuning is conducted in a number of different target val- 
ues, and the tuning capacitance value coupled to the 
resonance circuit during the normal operation of the ad- 
35 justable oscillator is selected on the basis of the tuning 
results obtained in different target values. One example 
that can be mentioned is a tuning with three target val- 
ues, such as the minimum, maximum and average value 
of the control voltage range. If a different kind of tuning 
40 capacitance value is attained with different target val- 
ues, the tuning capacitance value selected to be used 
in the operation is advantageously an average value or 
median of these values. 

[0016] The present invention can advantageously be 
45 applied in connection with portable electronic devices, 
such as wireless communication devices, in which it is 
necessary to attain adjustable frequencies. An example 
of such a wireless communication device 20 is shown 
in a reduced block diagram in the appended Fig. 4. A 
so radio part 21 is used in the communication between a 
mobile communication network and a wireless commu- 
nication device 20. A user interface 22 is used in the 
communication between the wireless communication 
device 20 and the user in a manner known as such. The 
55 adjustable oscillator 1 according to the invention can be 
applied for example in the production of the channel fre- 
quencies of the radio part 21 , as well as in connection 
with possible short-range information transmission 
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means 23, for example in connection with a so-called 
Bluetooth transmitter/receiver. 

[0017] It is obvious that the present invention is not 
limited solely to the above-presented embodiments, but 
it can be modified within the scope of the appended 
claims. 



Claims 

1. A method for tuning an adjustable oscillator, in 
which oscillator at least one resonance circuit is 
used, and the frequency of the oscillator is adjusted 
by changing the resonance frequency of said at 
least one resonance circuit by means of a control 
signal, for which a minimum value and a maximum 
value are selected, at least one target value is se- 
lected for the control signal, the frequency of the ad- 
justable oscillator is set to substantially correspond 
to said target value, and said value of the control 
signal and the target value are compared, charac- 
terized in that when the value of the control signal 
is substantially different from the target value, a tun- 
ing signal is produced to change the resonance fre- 
quency of said at least one resonance circuit. 

2. The method according to claim 1 , characterized in 
that in the tuning the resonance frequency of the 
resonance circuit is changed by changing the ca- 
pacitance of the resonance circuit. 

3. The method according to claim 1 or 2, character- 
ized in that the average value of said minimum val- 
ue and maximum values is selected as said target 
value. 

4. The method according to claim 1 , 2 or 3, charac- 
terized in that said comparison of the value of the 
control signal and the target value and the act of 
changing the value of the control signal are repeat- 
ed until the value of the control signal is substan- 
tially the same as the target value. 

5. The method according to any of the claims 1 to 4, 
characterized in that a binary control signal is 
used as said tuning signal. 

6. The method according to any of the claims 1 to 5, 
characterized in that said adjustable oscillator is 
used in connection with a phase locked loop, 
wherein said adjustment signal is produced in the 
phase locked loop and that in the tuning, after the 
resonance frequency has been changed, the value 
of said control signal and the target value are com- 
pared when the phase locked loop has been locked 
up. 

7. The method according to claim 6, characterized in 



that a minimum value, a maximum value and a 
threshold value are determined for said tuning sig- 
nal, and that in the method at least the following 
steps are performed: 

5 

initialization step in which said tuning signal is 
set to said minimum value, 
locking step in which the system waits for the 
locking up of the phase locked loop, 

10 - comparison step in which the value of the con- 
trol signal is compared with the target value, 
wherein when the comparison shows that the 
value of the control signal deviates substantial- 
ly from the target value, the value of said tuning 

is signal is changed with said threshold value, 

wherein said locking stage and comparison stage 
are repeated until the value of the control signal is 
substantially the same as the target value. 

20 

8. An adjustable oscillator, which comprises at least 
one resonance circuit, means for controlling the fre- 
quency of said oscillator by changing the resonance 
frequency of said at least one resonance circuit by 

25 means of a control signal, for which a minimum val- 
ue and a maximum value are selected, and means 
for tuning the oscillator which comprise means for 
producing at least one target value of the control 
signal, means for setting the frequency of the ad- 

30 justable oscillator to substantially correspond to 
said target value and comparing said value of the 
control signal and the target value, characterized 
in that the oscillator also comprises means for pro- 
ducing a tuning signal to change the resonance f re- 

35 quency of said at least one resonance circuit when 
the value of the control signal is substantially differ- 
ent from the target value. 

9. The oscillator according to claim 8, characterized 
40 in that in the means for tuning the oscillator com- 
prise a resonance circuit for changing the capaci- 
tance. 

10. The oscillator according to claim 8 or 9, character- 
's ized in that it comprises means for repeating the 

comparison of said value of the control signal and 
the target value and the act of changing the value 
of the control signal until the value of the control sig- 
nal is substantially the same as the target value. 

so 

11. The oscillator according to claim 8, 9 or 10, char- 
acterized in that said tuning signal is a binary con- 
trol signal. 

55 12. An electronic device, which comprises an adjusta- 
ble oscillator which contains at least one resonance 
circuit, means for controlling the frequency of said 
oscillator by changing the resonance frequency of 
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said at least one resonance circuit by means of a stantially different from the target value, 

control signal, for which a minimum value and a 
maximum value are selected, and means for tuning 
the oscillator, which comprise means for producing 
at least one target value of the control signal , means 5 
for setting the frequency of the adjustable oscillator 
to substantially correspond to said target value and 
comparing said value of the control signal and the 
target value, characterized in that the electronic 
device also comprises means for producing a tun- 10 
ing signal to change the resonance frequency of 
said at least one resonance circuit when the value 
of the control signal is substantially different from 
the target value. 



13. The electrone device according to claim 12, char- 
acterized in that it comprises a phase locked loop 
which comprises means lor producing said control 
signal, and which electronic device comprises 
means for examining the locking of the phase 
locked loop and means for comparing in the tuning, 
after the resonance frequency has been changed, 
the value of the control signal and the target value 
when the phase locked loop has been locked up. 



15 



20 



25 



14. The electronic device according to claim 13, char- 
acterized in that a minimum value, a maximum val- 
ue and a threshold value are determined for said 
tuning signal, and that the oscillator also comprises 
means for setting said tuning signal to said mini- 30 
mum value, means for waiting for the locking of the 
phase locked loop, means for comparing the value 

of the control signal with the target value, means for 
changing the value of said tuning signal with said 
threshold value when the comparison shows that 35 
the value of the control signal deviates substantially 
from the target value, and means for repeating the 
act of waiting for the locking and comparison until 
the value of the control signal is substantially the 
same as the target value. 40 

15. A wireless communication device, which comprises 
an adjustable oscillator which contains at least one 
resonance circuit, means for adjusting the frequen- 
cy of said oscillator by changing the resonance fre- * 5 
quency of said at least one resonance circuit by 
means of a control signal for which a minimum value 
and a maximum value are selected, and means for 
tuning the oscillator, which comprise means for pro- 
ducing at least one target value of the control signal, so 
means for setting the frequency of the adjustable 
oscillator to substantially correspond to said target 
value and comparing said value of the control signal 
and the target value, characterized in that the 
wireless communication device also comprises 55 
means for producing a tuning signal to change the 
resonance frequency of said at least one resonance 
circuit when the value of the control signal is sub- 
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(54) Method for adjusting an oscillator 

(57) The invention relates to a method for tuning an 
adjustable oscillator, in which oscillator at least one res- 
onance circuit is used. The frequency of the oscillator is 
adjusted by changing the resonance frequency of said 
at least one resonance circuit by means of a control sig- 
nal for which a minimum value and a maximum value 
are selected. In the method at least one target value is 



selected for the control signal, the frequency of the ad- 
justable oscillator is adjusted to substantially corre- 
spond to said target value and said value of the control 
signal and the target value are compared. When the val- 
ue of the control signal is substantially different from the 
target value, a tuning signal is produced to change the 
resonance frequency of said at least one resonance cir- 
cuit. 
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